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Pasquale, 88 anni, circa 70 kg.

*K vescicale con multiple localizzazioni secondarie
*|IRC di grado severo (GFR 19 sec C&G)
*|[ponatremia

*CHF IIl NYHA

Quick-look: spaventato, pallido, marcatamente astenico

A: vie aeree pervie

B: crepitazioni alle basi BR 20/minuto Sa0, 93% con FiO, 21%
C: soffio olosistolico sulla punta 4/6 Levine PA 150-75 mm/Hg
D: CGS 15

E: NTC 36.6 °CNRS 8

Eco-torace B-profile
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Benefits and harms of red blood cell transfusions in
patients with septic shock in the Intensive Care Unit
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Figure 2 Showing risks to be outweighted before decision to transfuse.
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Figure 1 Electron microscope images showing corpuscular changes in red
blood cells during storage.34

Per gentile concessione di Mario Rugna Dan Med J 2016;63(2):85209
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The increase in hepcidin secretion in response to infectious or inflammatory stimuli 1s
responsible for the characteristic hypoferraemia of inflammation?%-27, which develops within
a few hours of a systemic infection or following injection of microbial components or
chmes. High hepcidin concentrations cause iron sequestration in macrophages,
which effectively redistributes iron not only from the plasma compartment but also from
non-macrophage storage in hepatocytes. Prolonged activation of this mechanism during
infection and mmflammation imposes a biological cost in the form of anaemia of

2729 a condition that is partly caused by the restriction of iron supply to the

erythropoietic bone marrow.

mflammation
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The mutual control of iron and erythropoiesis
C. CAMASCHELLA, A. PAGANI, A. NAI, L. SILVESTRI

La sideropenia, intesa come riduzione del ferro circolante € quindi considerata un
meccanismo protettivo di fronte al pericolo rappresentato dall'invasione di
microrganismi e il fatto che la carenza di ferro causi anemia, rientra nella strategia del
“male minore”. Non solo il ferro & sequestrato dall'incremento di epcidina ma
nell’inflammazione aumentano anche la concentrazione di aptoglobina ed emopessina
che rimuovono dalla circolazione, rispettivamente, emoglobina o eme in eccesso
attraverso specifici recettori scavenger come il CD163 dei macrofagi, pure attivato nella
inflammazione. Tutto cio al fine di non peggiorare il danno tissutale gia causato
dall’'inflammazione/infezione e di recuperare il ferro legato all’eme.

© 2016 John Wiley & Sons Ltd, Int. Jnl Lah Hem. 2016, 38 (Suppl. 1), 20-26



Anemia and Transfusion in
Critically Ill Pediatric Patients

A Review of Etiology, Management, and Outcomes

Daniel Sloniewsky, mp

However, over the last 20 years it has become evident that transfused blood does
not necessarily demonstrate the same characteristics as autologous blood. In fact,
transfused blood products demonstrate metabolic, physiologic, and immunomodula-
tory effects that may worsen patient outcomes, possibly because of problems asso-
ciated with the storage process. Subseaquently multiple clinical studies have

Iron-deficiency anemia caused by increased blood loss or inadequate dietary intake
can also occur in critically ill patients. The diagnosis of total body iron depletion,
however, can be complicated by the presence of anemia of inflammation, because
the usual markers of iron deficiency are themselves affected by inflammation. Novel
indicators such as Erythrocyte Zinc Protoporphyrin and Transferrin Receptor levels
have been proposed as potentially useful in the diagnosis of iron deficiency.'®

Crit Care Clin 29 (2013) 301-317
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Transfusion-associated circulatory overload

Transfusion-associated circulatory overload (TACQO), although not an immunologic
phenomenon, is mentioned here because it can also present as pulmonary edema
and, therefore, may be difficult to discern from TRALI. Its incidence has been quoted
as from 1% to 10%, but is difficult to truly know because of the lack of an accepted
definition. However, unlike TRALI, the etiology of TACO is thought to be related to
an increase in hydrostatic pressure in the pulmonary vasculature, and patients with
cardiopulmonary compromise and/or renal failure are at higher risk, as are Infants.--
Just as for TRALI there is no definitive test to diagnose TACO, although echocardiog-
raphy, B-type natriuretic peptide level, and alveolar fluid protein content can be help-
ful. Because it can be somewhat prevented by using slow infusion rates in at-risk
patients and does respond to diuretic therapy, there is a benefit in a diagnosis of
TACO rather than TRALL*®

Iron supplementation can be administered via enteral or intravenous routes. The
enteral route seems to be ineffective, as absorption may be downregulated in patients

with increased iron stores.”™ Enteral iron also requires an acidic environment to be
absorbed, which may be hindered by medications commonly given to critically ill
patients to suppress secretion of gastric acid. Pieracci and Barie'?> demonstrated

Crit Care Clin 29 (2013) 301-317
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Chronic restraint stress after injury and shock is associated
with persistent anemia despite prolonged elevation in
erythropoietin levels

Letitia E. Bible, MD, Latha V. Pasupuleti, MD, Amy V. Gore, MD, Ziad C. Sifri, MD,
Kolenkode B. Kannan, PhD, and Alicia M. Mohr, MD, Gainesville, Florida

Chronic Stress Model

Following LC or LCHS, everyday between 8:00 am and
noon, animals underwent restraint stress. Animals were placed
in restraint containers, which measured 16.5 c¢cm in length
and 7.5 cm in diameter, for 2 hours daily. To prevent accli-
mation to containers, animals were stimulated at 30, 60, and
90 minutes. Stimulation consisted of 2 minutes of continuous
alarms (80—85 dB) transmitted via speakers placed adjacent to
restraint containers as well as repositioning. Animals were
removed from their restraint containers at 2 hours and returned
to normal housing in 12-hour light/dark cycles. Since animals
undergoing CS were not permitted feed or water, animals in all
other experimental groups were not given access to feed or
water during this 2-hour period.

| Trauma Acute Care Surg
Volume 79, Number 1
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Figure 1. Urinary NE level 1, 3, and 6 days after injury, shock,
and CS. On Day 1, all groups have elevated urinary NE levels
compared with the control animals (represented by the dashed
line). The addition of CS to LC and LCHS results in significantly
increased urinary NE levels on Day 6. LC, LC alone; LC/CS, LC
followed by SC. *p < 0.05 versus LC alone. **p < 0.05 versus

| Trauma Acute Care Surg LCHS alone. Dashed line represents control level.

Volume 79, Number 1
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Chr(_)nic res’_craint stress _after in_jury and shock is as§oci.'_ated In summary, the results of this study implicate CS as a
with persistent anemia despite prolonged elevation in cause of persistent NE elevation that is associated with pro-
erythropoietin levels longed BM dysfunction and anemia seen following severe

traumatic injury. The addition of CS to either LC or LCHS
results in a prolonged decrease in BM cellularity and BM HPC
growth. This BM dysfunction is associated with a prolonged
anemia despite significant elevation in circulating EPO levels.
Chronic restraint stress following injury and shock provides
a clinically relevant model to further evaluate persistent mjury-
associated anemia, which mimics critical illness seen in trauma
ICU patients.

Letitia E. Bible, MD, Latha V. Pasupuleti, MD, Amy V. Gore, MD, Ziad C. Sifri, MD,
Kolenkode B. Kannan, PhD, and Alicia M. Mohr, MD, Gainesville, Florida
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of CS is also only slightly decreased from control Hgb at 7 days
after LCHS approaches control levels. The addition of SC after
LCHS causes assignificant reduction of Hgb at 7 days. LC, LC alone; Figure 4. EPO levels 7 days after injury, shock, and CS. The
LC/CS, LC followed by CS; LCHS, LC followed by hemorrhagic addition of CS to LC and LCHS results in increased EPO levels. LC,
shock; LCHS/CS, LCHS followed by CS. *p < 0.01 versus LC LC alone; LC/CS, LC followed by CS; LCHS, LC followed by CS.
alone. **p<0.001 LCHS. Dashed line represents control levels. **n<0.05 versus LCHS alone. Dashed line represents control level.
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Iron metabolism, inflammation and anemia in critically ill patients.
A cross-sectional study

M. Muiloz, A. Romero*, M. Morales®**, A, Campos*, J. A. Garcia-Erce®*** y G. Ramirez*

GIEMSA: Department of Biochemistry and Molecular Biology. School of Medicine. *Departments of Haematology and
**:Clinical Biochemistry. University Hospital “Virgen de la Victoria”. University of Mdlaga. Spain. ***Department of
Haemaiology. University Hospital “Miguel Servet”. Zaragoza. Spain.
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1. CEP > 0.5 mg/dL and SatTEF < 20% (n = 66): Functional iron deficiency (FID) alone™ or with real iron defi-
ciency (sTHE > 2.3, n=14).

. CRP < 0.5 mg/dL and SatTFR < 20% (n = 3): Real iron deficiency.

. CRP > 0.5 mg/dL and SatTFR > 20% (n = 50): Inflammation without FID.

. CRP < 0.5 mg/dL and SatTFR. > 20% (n = 12): Nommal.

T

Fig. 1.—Correlation
between levels of
inflammatory marker (Log
C-reactive protein) and
functional iron deficiency
(% transferring saturation)
in 131 ICU patients.
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Results: Anaemia (Hb < 12 g/dL) was present in 76 %

of the patients (Hb < — ' rremla
(ST < 45 pg/dl) in 699 RT <
100 ng/mL in 23%; sT1 .nd CRP

> 0.5 mg/dL in 88%. Statistically slguificaut correla-
tions (r of Pearson: “p < 0.05, **p <0.01) were obtained
for serum CRP levels and WBC**, Hb*, TRF**,
satTRF*, and FRT**. There was also a strong correla-

FRT and satTRF or SI. LI& currelated with Hb*
CRP**, TRF*, satTRF* and FRT**.

Conclusion: A large proportion of eritically ill pa-
tients admitted to the ICTU presented the typical func-
tional iron deficiency (FID) of acute inflammation-rela-
ted anaemia (AIRA). This FID correlates with the
inflammatory status and the length of stay at the ICU.
However, 21% of the ICU patients with AIRA had an
associated real iron deficiency (satTRF < 20; FRT < 100
and sTfR > 2.3). Since oral supplementation of iron se-
ems to be ineffective, all these patients might henefit of
iv iron therapy for correction of real or functional iron

deficiency, which in turn might help to ameliorate their
inflammatory status.
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Sideremia / (Transferrina x 1,42) x 100

Valori normali 15-45%



ORiGIvAL ARTICLE Table I - Indications for transfusion according to patients'

A fast-track anaemia clinic in the Emergency Department: characteristics.
feasibility and efficacy of intravenous iron administration for treating
sub-acute iron deficiency anaemia

Patients' characteristics Transfusion
Manuel Quintana-Diaz!*?, Sara Fabra-Cadenas’?, Susana Gémez-Ramirez*, Ana Martinez-Virto!?, tl'iggfl'*
José A. Garcia-Erce®’, Manuel Muiioz* . - N

Sub-acute anaemia in asymptomatic patients Hb<5 g/dL

!Emergency Department; *Intensive Care Unit, University Hospital La Paz, Madrid; *Emergency Medicine

. i . - (1 s . . . . R o
Research Group, Research Institute University Hospital La Paz (IdiPAZ), Madrid, *Transfusion Medicine, School Sub—ﬂcut & anaemia in Yollﬂg pﬂtle]lts WIth Cllﬂlc al

%j;f:d;:{zjc aUgn;zIr:;ln of Mdlaga, Mdlaga; *Haematology and Haemotherapy Service, General Hospital San signs/symptoms and without risk criteria** Hb<6 gde
S st e iy et Al
e Y
Sub-acute anaemia in patients with clinical signs/ Hb<9 g/dL

symptoms and risk criteria

*Adapted from recommendations of the Spanish Society of Blood
Transfusion and Cellular Therapy™; **Risk criteria: coronary artery disease/
cardiac valve disease, heart failure, cerebrovascular disease or obstructive
pulmonary disease. Hb: haemoglobin.

Anaemia classification

The type of anaemia was classified within 7 days

in the fast-track anaemia clinic. Anaemia with absolute

iron deficiency was defined by ferritin <30 ng/mL (or

<100 ng/mL 1f TSI<20%): functional iron deficiency by

TSI<20% and ferritin =100 ng/mL (anaemia of chronic

mflammation); vitamin B, deficiency by a serum level

<200 pg/mL: and folic acid deficiency by a serum level

<5.4ng/ml..

Blood Transfus 2016, 14: 126-33 DOI 10.2450/2015.0176-15
© SIMTI Servizi Srl
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A fast-track anaemia clinic in the Emergency Department:
feasibility and efficacy of intravenous iron administration for treating
sub-acute iron deficiency anaemia

Manuel Quintana-Diaz!*?, Sara Fabra-Cadenas’?, Susana Gémez-Ramirez*, Ana Martinez-Virto!?,
José A. Garcia-Erce*’, Manuel Mufioz*

!Emergency Department; *Intensive Care Unit, University Hospital La Paz, Madrid; *Emergency Medicine
Research Group, Research Institute University Hospital La Paz (IdiPAZ), Madrid, *Transfusion Medicine, School
of Medicine, University of Mdlaga, Mdlaga; *Haematology and Haemotherapy Service, General Hospital San
Jorge, Huesca, Spain

B AHb >2gldL [ JHb=12g/d. == Responders

Patients (%)

Overall Gynaecology Digestive Haematology Other

Figure 2 - Percentage of patients showing a haematological response (responders), as defined by a haemoglobin increment
(AHb) =2 g/dL and/or a haemoglobin level >12 g/dL, at 4 weeks after administration of the total dose of iron.

Conclusions
In summary, although some of the anaemic patients
attending an ED may need RBC transfusion for
conditions such as acute anaemia with haemodynamic
instability, most of them present with chronic
Ndeficiency anaemia and could benefit from
optimisation of their Hb level and iron stores with IV
iron. Unfortunately. they still receive RBC transfusion
because it 1s readily available and erroneously
considered a safe and inexpensive therapeutic option.
Our data seem to support - to the best of our knowledge.
naemia clinic in the ED for management of patients
presenting with sub-acute, moderate-to-severe
anaemia. and the administration of FCM as a safe.
durable and probably cost-effective option for iron

L

supplementation in such patients. Early diagnosis and
treatment of iron deficiency anaemia in the ED will
most probably result in improved use of blood products
o this hospital healthcare area.

Blood Transfus 2016, 14: 126-33 DOI 10.2450/2015.0176-15

© SIMTI Serviza 51l




Dotto, i miei figli non sanno che io ho capito
so che sto per morire.

Vi prego non mi fate morire in ospedale.
Abito a Coroglio, di fronte al mare.

La mattina vedo sorgere il sole appena dietro
Visola di Nisida.

Bennato dice che Nisida e un’isola e nessuno
lo sa.

Per me e un sipario su una meravigliosa alba!
Vi prego mandatemi a casa e I'ora del
tramonto.
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